In Brazil, some see intensive, large-scale production of sugarcane-based ethanol, based on a model of capital and land concentration, as a threat to the survival of family farming. Family farmers are increasingly under pressure to sell or rent land to mills where sugarcane monoculture is expanding. In this context, the government is working to formulate or change public policies in order to support farmer livelihoods in sugarcane growing regions. The present study is based on research conducted in the municipality of Ipiranga de Goiás, Goiás State, Brazil. It employs the analytic hierarchy process (AHP) method, with participation of stakeholders at federal, state and municipal levels, to support public policy decision-making addressing family farming. The stakeholders prioritize environmental and economic benefits as the most important criteria requiring the attention of policy makers. Also, stakeholders agree that diversification of production is the most appropriate alternative for strengthening family farming. The AHP approach can be the starting point in the formulation of public policies. The approach helps ensure transparency, and it purposefully includes family farmer points of view. Policies derived from this process, therefore, may have a higher likelihood of being supported and accepted by farmers.
Introduction
Agriculture in general, and family farming in particular, are among the most essential activities in the world. In addition to producing food, family farming is linked to food and nutrition security, preservation of agro-biodiversity, and sustainable use of natural resources. In Brazil, however, family farming has taken a secondary and subordinate role to large-scale agribusiness, which has been favored by agricultural policies designed to modernize and ensure its reproduction (Wanderley, 1995) .
Moreover, infrastructure and rural credit programs have favored cash crop production over food crops (Novo et al., 2010; Carvalho and Marin, 2011) .
This situation began to change with the creation of Pronaf in 1996 -The National Program for Strengthening Family Farming. This program signaled public concern about family farming for the first time. Until then, policies exclusively supported large-scale agribusiness, which was considered the only viable form of production in the modernization of Brazilian agriculture (Sachs, 2001) . Policy makers viewed family farming as an important generator of employment and income. As part of a larger package of rural development initiatives, Pronaf was originally structured into 4 parts: articulation of public policies for rural areas; installation and improvement of infrastructure and services; financing for family farming production; and family farmer education and training. From the beginning, the government chose the financing element -Pronaf credit -as the main instrument to promote sustainable development of family farming; the high cost and scarcity of credit for farmers was viewed as a major roadblock to family farm development (Aquino, 2009 ). Pronaf's rural credit provides loans with low interest rates to cover annual costs or long-term investment in family farming.
Law 11,326/2006 provided a legal definition for family farming in Brazil. This made it possible for (1) family farming-related activity to be included in official government statistics, (2) secured the legal grounds for public policies specifically addressing this sector, and (3) recognized family farmers as political actors and direct beneficiaries of public policy. According to that law, the family farmer is the one that meets all the following criteria: does not exceed the maximum area of landholding for the municipality or county where the farm is located 1 ; predominantly uses labor of his/her own family within the economic activities of his/her establishment; has a family income predominantly from economic activities tied to the establishment itself; manages his/her establishment with his/her family. Though Pronaf helped make the family farmer a focus of policy, other issues have remained. The Brazilian government still has not developed a census properly characterizing the specific and diversified livelihood strategies of this social group to help track progress in the sector; agricultural censuses still focus only on production data (Neves, 1995) . Family farming and family farmers also remain relatively invisible in studies and discussions about bioenergy and decision-making in development. Family farmers are often viewed instrumentally, as mere producers, rather than as rural actors with their own distinct voices and views about rural development (Rossi and Hinrichs, 2011) .
Brazil is seen as a major world player in the production of biofuels (mainly in the form of sugarcane), backed by strong rhetoric and discourse about the positive role of biofuels in promoting sustainability. Many researchers and policy analysts believe that biofuels could offer an opportunity for agricultural and rural development. Some initiatives have emerged as an attempt to integrate family farming systems into sugarcane ethanol production (Wilkinson and Herrera, 2010; Agostinho and Ortega, 2012; Maroun and La Rovere, 2014) . Small-scale production and cooperative efforts could contribute to economic stability and improve livelihoods, if farmers maintain control of their crops and land (Dauvergne and Neville, 2010) . Others have argued that sugarcane production potentially reduces global greenhouse gas emissions, creates jobs, 1 In Brazil, the limit is 4 módulos fiscais (literally, tax modules), and this unit of measure attempts to represent the minimum area required for a farm to be economically viable. The size of the tax module varies from 5 to 110 ha, depending on the municipality, and the size is set by the National Institute for Colonization and Agrarian Reform -Incra. In Goiás, a tax module varies between 7 and 80 ha. In Ipiranga de Goiás, the tax module is 20 ha (Landau et al., 2012) .
and increases income. Moreover, the availability of underutilized land, abundant water, and other favorable climatic conditions allow for the growth of both food and fuel crops, without promoting deforestation (Wilkinson and Herrera, 2010; Novo et al., 2012) . However, after the initial euphoria defending so-called "sustainable" ethanol from sugarcane in the international biofuels debate, fundamental questions arose concerning negative environmental, social, and economic impacts of biofuel production.
In Brazil, sugarcane ethanol is being intensively produced at a large scale, increasing corporate control of production and distribution, resulting in capital and land concentration in such a way that it is unclear whether the sector can benefit family farmers. In addition, others are concerned that sugarcane production has led to competition with food production and negative land use change impacts, such as loss of biodiversity and deforestation (Dauvergne and Neville, 2010; Novo et al., 2010; Maroun and La Rovere, 2014) . Brown et al. (2014) addressed the difficulty of tracking shifts in agricultural area dedicated to food versus fuel production in Brazil. Regional hot spots were identified where major shifts toward or away from staple crop may be occurring, but without empirical studies at finer scales, it is difficult to determine to what degree food production is being replaced by sugar cane.
The increase of federal government support to biofuels in the early 2000's resulted in considerable land use changes in central Brazil, with the expansion of intensive sugarcane-monoculture, which led to pressures on family farmers for selling/renting land to the sugar mills. Renting land is an attractive low-risk option for farmers, compared with other land use options. The sugarcane industry also incentivizes renting via long-term contracts and the opportunity for monthly payments for the land lease. This new scenario could cause significant impacts on family farming production, including a decrease in food production and extinction of local food markets, landscape change, and an overdependence on income from the sugar mills; farmers might even quit agriculture altogether. Moreover, rural extension and technical assistance services could lose their importance in supporting family farmers, who find themselves stripped of their status as food producers, inserted in the middle of a sea of mill-cultivated sugarcane.
The government, therefore, needs to formulate or modify public policies in sugarcane producing regions to support farm livelihoods and income. Research on family farmer interactions with the sugar mills concerning land use, sustainability, and income, among other issues, can help form the basis for policy-making. For example, Frate and Brannstrom (2015) , using the Q method, explored tensions between agrarian reform settlements -specifically with respect to food security and safety and sugarcane mills. The authors revealed patterns of views among diverse key actors, views that complicate the notion that tensions fall along dichotomous small-scale versus agribusiness-oriented interests.
Many observers are calling for more direct participation by family farmers in development and policy-making processes to achieve agricultural development that truly values family farming. It is believed that better social and environmental outcomes are achieved when local development programs are discussed and negotiated among all stakeholders involved in the process, with the municipality or a group of municipalities as the territorial unit, in which family farmers are key actors (Sachs, 2001) . It is often the problem, however, that small farmers lack the power and political channels to participate in political debates and influence public policies in the first place (Guanziroli et al., 2013) . One aspect of the Pronaf program, however, provided space for the creation of Municipal Councils for Sustainable Rural Development (CMDRS). The councils have the potential to bring farmers into the political arena, because they provide an appropriate space for farmers to express their interests within a democratic decision-making body. The councils have control over municipal-level, public resources and allocations, and they serve to adjust federal and states policies to municipal needs.
In this context, it becomes necessary to determine objectively what are the policy priorities of family farmers in areas affected by the expansion of sugar cane.
Knowing these priorities is an essential step policy makers must take to arrive at policies that have a high likelihood of being accepted by farmers, implemented, and then assessed for whether they achieved intended social and environmental outcomes.
The analytic hierarchy process (hereafter AHP) is a well-established methodology that deals with multi-criteria decision-making and allows for the participation of multiple stakeholders. Using the AHP, policy makers are able to incorporate important human dimensions of decision-making, by quantifying and deriving measurements for subjective as well as group preferences. AHP works as a link between the field of debates and the field of practical actions by public managers. It is a tool that can help policy makers take people's desires, expectations, and wishes and translate them into beneficial public policies. This article presents an application of the AHP in a study of family farming in the municipality of Ipiranga de Goiás, in Goiás State, Brazil, an area of intense sugar cane expansion.
The analytic hierarchy process
In human decision-making, a variety of subjective and objective criteria are taken into consideration. In fact, making a choice is rarely an objective action, and it usually involves a certain degree of inconsistency. Policy makers are under increased pressure to make decisions in a transparent and responsible way. In this context, the AHP is an approach that combines both objective and subjective criteria in decisionmaking, in a manner that is easy for lay people to understand. On one hand, AHP requires the use of computers to perform mathematical calculations. On the other hand, it provides a relatively simple approach for users to express preferences for complex problems (Itami et al., 2001) . Additionally, Garfi et al. (2011) highlight the multifaceted aspect of AHP, considering it an appropriate tool for human development projects aiming to improve living standards in developing countries; the AHP is simple, flexible, and transparent to participants, and it focuses on the needs of beneficiaries.
Originally developed by Thomas Saaty in the 1970's, the AHP is one of the most widely used methods of multi-criteria decision-making. It is a useful tool based on mathematical and psychological fundamentals to analyze complex decisions, many times involving multiple stakeholders and multiple alternatives, using a hierarchical structure that facilitates rigorous definition of priorities and preferences in decisionmaking processes (Saaty, 1991) . The AHP can deal with both quantitative and qualitative attributes. It can be applied with a limited number of individuals or groups, as long as they are knowledgeable about the problem at hand, which is different from statistical methods that require ideal sample size for data collection. Furthermore, this approach can also be used in decision-making procedures where perceptions of individuals, groups, or both, are under consideration (Duke and Aull-Hyde, 2002; Kukrety et al., 2013) .
According to Saaty (1990) , the practical application of the AHP involves three basic steps. The first step is to structure the problem as a hierarchy. From top to bottom, the elements may include the overall goal to be achieved, criteria and sub criteria that contribute to the goal, and alternatives that are to be evaluated with respect to criteria in the level above. Garfì and Ferrer-Martì (2011) presented a comprehensive list of criteria and evaluation indicators as a guideline in multi-criteria analysis for an effective assessment of water and sanitation projects in developing countries, detailing technical, environmental, social and economic aspects. Choosing the appropriate criteria and possible subcriteria is the main challenge when working with multi-criteria decisionmaking; they are specific to each site and context, so the selection of the elements should be discussed by all decision-makers and involved stakeholders, reflecting their concerns and preferences (Garfì and Ferrer-Martì, 2011 ).
In the second step, we carry out pairwise comparison judgments among the elements at one level of the hierarchy in terms of the next higher level. Qualitative (verbal) comparisons are converted into quantitative values by using a numerical scale of integers ranging from 1 to 9. This scale was validated for effectiveness, not only in many applications by a number of people, but also through theoretical comparisons with a large number of other scales (Saaty, 1990) . The fundamental scale of values to represent the intensities of judgments is shown in Table 1 . Source: Saaty (1990) . Extreme importance The evidence favoring one activity over another is of the highest possible order of affirmation
Intensity of importance Definition (verbal scale) Explanation

Reciprocals
If activity i has one of the above numbers assigned to it when compared with activity j, then j has the reciprocal value when compared with i
Each one of the comparison matrices assumes the form:
where a ij represents the pairwise comparison rating for attribute i and attribute j.
Given the reciprocal property of the matrix, if a ij = x, then a ji = 1/x where x ≠ 0. Only n(n−1)/2 actual pairwise comparisons are needed for an n × n comparison matrix (Saaty, 1991) .
The scores obtained from individual preference are used to synthesize local priorities of each element of the hierarchy by using the eigenvalue method. The vector of priorities is the principal eigenvector of the matrix. It gives the relative priority of the element measured in a ratio scale (Saaty, 1990) . In addition, the AHP also allows decision makers to maintain control over the inconsistent comparisons that may occur due to inherent human nature (Kukrety et al., 2013) .
The consistency ratio (CR) is calculated based on properties of reciprocal matrices. Saaty (1991) proved that the largest eigenvalue, λ max , of a reciprocal matrix is Finally, in the third step, the pairwise comparison judgments are used to develop overall priorities for ranking the alternatives. The overall priority values are calculated from the top of the hierarchy by multiplying the local priority of an element by the priority value of the level just above it. The sum of the overall priorities at each level is equal to one. As a result, the overall priority value of the elements at a level shows the proportionate contribution to the overall preference of the individual or the stakeholder group (Kukrety et al., 2013) .
AHP has found its widest applications in multi-criteria decision-making, in planning and resource allocation, and in conflict resolution (Saaty and Vargas, 2001) . It has been applied in various research topics including public participation in decisionmaking processes in public administration, environmental management, sustainability and energy issues, and agricultural policies. Duke and Aull-Hyde (2002) Kurka (2013) employed the AHP method to assess different bioenergy alternatives concerning their regional sustainability in Scotland. Kukrety et al. (2013) incorporated stakeholder perceptions about the most suitable restoration planning and management option in India by using the AHP.
Furthermore, the AHP can be used in conjunction with Geographic Information Systems (GIS), configuring a decision support tool for allocation of land (Eastman et al., 1995) . Itami et al. (2001) combined the AHP and GIS for assessing biophysical capability for horticultural crops in rural catchments in Australia. Barros et al. (2007) used variables derived from remote sensing data and the AHP method to delimitate favorable areas to the coffee crop agroecosystem in 4 municipalities of Minas Gerais State, Brazil. Akinci et al. (2013) identified suitable lands for agricultural use in Turkey applying the AHP to determine the weights of the parameters, which were used to create the agricultural land suitability map.
Case study: promoting public policies toward family farming
Study area
This research was conducted in Ipiranga de Goiás municipality, Goiás State, Brazil (Fig, 1) (Rudorff et al., 2010) . Farmers 1, Farmers 2, and Farmers 3 form the family farmers stakeholder group and are defined in Table 3 and Section 4.
AHP hierarchy
The AHP decision hierarchy built for the present study was based on literature reviews (Ellis, 1998; Ananda and Herath, 2003; Schneider, 2007; Chávez et al., 2012; Xu et al., 2012; Kukrety et al., 2013; Kurka, 2013; Kurka and Blackwood, 2013) as well as information gathered during preliminary fieldwork in October 2013. This fieldwork was fundamental to the engagement of stakeholders in the study and to the selection of criteria and decision attributes, considering there are no well-established guidelines for this type of AHP application, similar to that presented by Garfì and Ferrer-Martì (2011) for water and sanitation projects. Regarding the environmental criteria, field notes indicated that there is a need to improve environmental quality in Ipiranga de Goiás. Numerous environmental problems were mentioned as major concerns among family farmers and representatives of government: deforestation, soil erosion, air pollution caused by sugarcane straw burning practices and vinasse stench, decreasing water availability due to irrigated cultivation of sugarcane, and water pollution by pesticides. These concerns are unsurprising, given that there is no environmental agency in the municipality, and, consequently, no environmental monitoring. Considering the criteria under social benefits, the main concerns relate to reduction of food production in the municipality itself and rural out-migration. For that, there are few successful initiatives implemented that could be expanded. One is focused on "Community Farming" (a state/municipal partnership encouraging farmers to cultivate mainly rice and vegetables, sharing harvests among themselves), and another is the "Rural Housing Program" to build or renovate houses in the countryside. In addition, Emater drew attention to the lack of technical courses to improve farmers' professional skills. With respect to economic benefits, the stakeholders interviewed mentioned the lack of economic incentives and mechanisms to encourage family farming production, which leads the farmers to rent their lands to sugarcane mills because they cannot be competitive, even though most farmers have accessed Pronaf to obtain rural credit. A brief description of each decision attribute is shown in Table 2 .
Finally, the fourth and bottom level of the hierarchy consists of the alternatives, in terms of agricultural activities that might be more adequate for the success of the public policies. The alternatives represent options for family farming activities facing the pressure from sugarcane expansion: rent land to sugarcane mills, which is already underway; specialized production, when the family farmer has income from only one type of agricultural activity; and diversified production, in which the family farmer grows various products for market. 
Income generation
Income generation in the countryside through direct income transfers Subsidies for production Mechanisms to reduce purchase costs of agricultural inputs Guarantee of purchase and minimum price Mechanisms to guarantee the outflow of agricultural production and the maintenance of the market price of the products Six stakeholder groups associated with the problem and defined in the preliminary fieldwork were involved in this study case, totaling 33 participants (Table   3) 
Pairwise comparisons
The AHP pairwise comparison surveys were carried out during fieldwork, June Starting with the second level of the hierarchy (Fig. 2) , we asked: regarding the implementation of public policies toward family farming, which benefit do you think should be given more importance? How much more? In order to facilitate participant judgments, we used cards with pairs of elements and a graded color scale that visually guided the participant during the comparison process. We displayed cards with the first pair of criteria and the participants were instructed to choose one criterion and the intensity of importance of such criterion over the other, moving the marker through the scale, from light yellow (equal importance) to dark red (extreme importance). Fig. 3 shows an example of a pairwise comparison between the criteria environmental benefits and social benefits, in which environmental had strong importance over social. Three All the participants used a verbal scale to make qualitative comparisons, which were converted into quantitative values by using Saaty's fundamental scale (see Table   1 ). Using a laptop computer during the fieldwork, the judgments obtained from the pairwise comparisons were entered into the AHP Excel Template, developed by Goepel, 2013 , in order to find the local priorities. The consistency ratio (CR) equal or below 0.1 was checked for all judgments. In case of a stakeholder group, such as the family farmers, a consensus decision approach was used. The individual judgments for each group of family farmers were aggregated by calculating the geometric mean (Saaty and Vargas, 2001; Goepel, 2013) of all decision matrices. Furthermore, the AHP Excel
Template has an output field showing the consensus index for more than one participant/decision maker. This is calculated based on the row geometric mean method results of all inputs using Shannon alpha and beta entropy (Goepel, 2013) . Global priorities were calculated in post-fieldwork by inputting data from the AHP Excel
Template to the AHP Online System also developed by Goepel <http://bpmsg.com/academic/ahp.php>, a web based AHP solution that can manage complete AHP projects and group sessions. We downloaded the data in csv format groups. The Farmers 2 and 3 groups preferred economic benefits (63% and 48%, respectively) over environmental and social. When farmers were asked about the advantages and disadvantages of the presence of sugarcane in the region, only 38%
AHP results and discussion
from Farmers 2 and 3 mentioned environmental impacts among others disadvantages, while 60% from Farmers 1 perceived environmental impacts, and these differences were reflected on the AHP ranking of criteria.
The ethanol and sugar mill group prioritized both economic and social benefits (42.9%) concerning public policies addressing family farming. The mill group did not recognize the need for environmental policies as did others stakeholders. During interviews, the stakeholders (Farmers, Emater, Secretary of Agriculture, and
Cooperative) complained about environmental problems caused by the mill's activities.
The impacts cited were: deforestation, use of pesticides, reduction of headwaters, decline in soil quality and water availability, air pollution due to straw burning, stench of vinasse, and loss of biodiversity. The Conab group also prioritized both economic and social benefits (45.5%). This is in accordance with its mission; the agency is responsible for managing agricultural and supply policies, to ensure basic needs of the population, preserving and encouraging market mechanisms. Table 5 and Fig. 5 shows the global priorities for decision attributes according to each stakeholder group. "Air and water quality" had the highest weights among the attributes, and it is the most important attribute for 4 different stakeholder groups:
Emater (34%), Secretary of Agriculture (40.6%), Cooperative (46.5%) and Farmers 1 (27%). In turn, Farmers 2 gave preferences for "subsidies for production" (29.4%) and "guarantee of purchase and minimum price" (23.2%). Farmers 3 expressed preferences in reverse, i.e. ranking "guarantee of purchase and minimum price" (22.4%) first and "subsidies for production" (18.9%) second, but both under the economic criterion.
These farmers said that renting their land to the mill to grow sugarcane is not the best option, because they lose autonomy over their own land. At the same time, however, they recognize that at least part of their monthly income is guaranteed when they rent it for sugarcane production. They would prefer to work in the field, raising food crops or dairy cattle, if they could afford to or if some policy guaranteed the value of their own production. For the ethanol and sugar mill group, attributes under economic and social benefits are most important, emphasizing "subsidies for production" (31.5%). Only
Conab prioritized a decision attribute under social benefits ("food security" with 22.1%) concerning public policies toward family farming. However, the importance among "income generation" (21.2%), "guarantee of purchase and minimum price" (21.2%) and "permanence in the countryside" (19.8%) is fairly similar. AWQ air and water quality; SOI -soil conservation; FOR -forestry conservation; FSC -food security; EDU -education in the countryside; PER -permanence in the countryside; INC -income generation; SUB -subsidies for production; GMPguarantee of purchase and minimum price. The alternatives were ranked as shown in Table 6 and Fig. 6 . The results point out that "diversified production" notably outperformed the other two alternatives, followed by "specialized production" and "rent land to sugarcane" as the last choice, a preference shared even by the mill group. The results are consistent with what is found in the literature on rural livelihoods. The capability to diversify income sources improves livelihood security, hence the elimination of constraints and expansion of opportunities for diversification are desirable policy objectives (Ellis, 1998) . Support for diversification makes sense because it is seen as an inherent characteristic of family farmers, who have historically had multiple occupations and multiple forms of income, while specialization of production, created and stimulated by agricultural modernization, makes the farmers dependent, vulnerable and subordinate (Schneider, 2007) .
Among all stakeholder groups, those related to the governmental sphere gave the lowest weights to the alternative "rent land to sugarcane": Conab (5.8%), Emater (7.5%) and Municipal Secretary of Agriculture (7.1%). Participants in this group believe that family farmers should focus their land resource on production on food, not sugarcane. 
Sensitivity Analysis
Analyses were conducted to verify the robustness of results. It is important to determine whether they are affected or not by hypothetical changes in the weights of criteria and decision attributes. If we found that a small change in weights affected results, then they would have little utility for the formation of relevant policies (Xu et al., 2012) . Sensitivity analysis takes into account three variables: the local weight of the criteria (economic, social, and environmental) or decision attributes; the weight each alternative received in relation to the criteria or attribute considered; and the global priority of the alternatives, or the final ranking of the alternatives considering all the criteria and attributes. In this study, the sensitivity analysis was done for each criteria and attribute for each stakeholder. In general, results were insensitive to any variation in the weights of the criteria or attributes. The "diversified production" alternative, which received the greatest global priority from all the stakeholders (see Table 6 ), was insensitive to any hypothetical change in weights. An exception is found in some of the results from Emater, where a change in weights of some criteria and attributes would make the "specialized production" alternative a more important policy direction. In no way, however, would changes in the weights of criteria and attributes result in the "rent land to sugarcane" alternative being any more than last in stakeholder preferences. In practical terms, this means that policy makers can feel assured that no hypothetical changes in weights of the criteria and attributes would lead to any different results.
Twelve graphs were generated to analyze the sensitivity of each criteria and attribute of the AHP hierarchy, for each one of the 8 stakeholder groups, totaling 96 graphs. Some examples can be found in supplemental materials.
Conclusions
Though there were differences among stakeholder groups regarding the priorities of criteria and decision attributes, we discovered that environmental and economic benefits should be the most important drivers of public policies in Ipiranga de Goiás municipality. Furthermore, all stakeholders agreed on the priority of "diversified production" as the most appropriate choice to promote public policies addressing family farming. These findings are corroborated by previous studies about the importance of diversification to raise the living standards of rural households.
This study is a first attempt to use the AHP for prioritizing public policies geared toward family farming in Brazil. The methodology is effective and can be applied in a number of different areas of application. In addition, the method is easy and simple to apply, and consistency tests can identify inconsistent judgments, leading to reliable results. Having support material during the pairwise comparisons (the cards, the visual scale, etc.) proved useful in making the paired comparisons easier to understand among participants, especially the farmers.
Care should be taken, however, when building the hierarchical model, since the formulation of hierarchies and selection of criteria involve a certain level of subjectivity. It is possible for policy makers to derive different hierarchies for similar decision problems and consequently arrive at different solutions. Moreover, we should note that it is a mistake to consider this hierarchy as a model that fits all contexts and empirical situations. Decision makers interested in using this tool must first determine the characteristics and dynamics of family farming in a certain locale or region, and only after that adapt or build an appropriate hierarchy.
The AHP approach can be the starting point in the formulation of public policies, ensuring transparency and including family farmer viewpoints in the decisionmaking process, since they are the ones who will benefit from the implementation and consequences of the decisions made.
Supplemental material
We produced three sensitivity analysis graphs of each of the three criteria and nine decision attributes of the AHP hierarchy for each one of the eight stakeholder groups, totaling 96 graphs. We present here two examples of sensitivity analysis graphs, one that shows insensitity and another that shows sensitivity.
First, we take the Farmers 3 group (farmers who were renting land to sugarcane producers at the time of interview) and the economic criterion as an example. Fig. 1 shows how alternatives were prioritized relative to each other with respect to the economic criterion. The vertical line in the graphs marks the local priority given to the economic criterion from the Farmers 3 interviews. The weight is 0.480. The global priorities of alternatives can be read on the y-axis at the point that they intersect the vertical line marking the priority given to the economic criterion (0.639 for diversified production; 0.226 for specialized production; and 0.135 for rent land to sugarcane). We can see that diversified production is the most desirable alternative and that it remains that way regardless of the weight given to the economic criterion, given that no line representing the alternatives intersects with another. In other words, the final ranking of alternatives is insensitive to any changes in the weight respondents gave to the economic criterion. Moreover, we notice that the preference gap between diversified production and other two alternatives is significant, whereas the distance between specialized production and rent land to sugarcane is not large. The majority of results showed a pattern similar to that shown in Fig. 1 , for all stakeholders. The only exception was considering the Emater group. Its results were sensitive to changes in weights given to the environmental and economic criteria, and to the following attributes: air and water quality, food security, education, permanence in the countryside, income generation, subsidies for production and guarantee of purchase and minimum price. Fig. 2 illustrates these sensitive results from the Emater group. The weight given to the economic criterion from Emater respondents was 0.455, indicated by the intersection of the vertical line with the x-axis. The global priority of each alternative is indicated by the intersection of the alternative line with the vertical line marking the economic criterion weight (0.533 for diversified production; 0.392 for specialized production; and 0.075 for rent land to sugarcane). The dashed line shows where the weight for the economic criterion would have to be to begin to have a switch in the final priority ranking of the alternatives. In short, the sensitivity analysis allows for identifying unstable results. Instability is more of a concern the closer any alternative line intersection is to the vertical line marking the weight on the x-axis.
In this example, the priority for diversified production tends to decrease and specialized production tends to increase when economic weight increases, up to 0.8 (dashed line), at which point the alternative of specialized production would become the top option for any public policy aimed toward addressing economic benefits. 
